Endocrine control of plasma concentrations of calcium-binding protein in the pig.
The aetiology of the rise in plasma calbindin-D9K (vitamin D-induced calcium-binding protein; CaBP), following insulin-induced hypoglycaemia, was studied in the pig. ACTH led to a rise in plasma concentrations of both CaBP and cortisol. Metyrapone, which blocks cortisol synthesis, abolished the increases in plasma concentrations of CaBP and cortisol normally observed in response to insulin-induced hypoglycaemia. However, there was no significant rise in plasma concentrations of CaBP in response to pharmacological or physiological doses of cortisol. Injection of clonidine, an alpha 2-adrenergic agonist, led to a rise in plasma concentrations of CaBP, whereas phenylephrine, an alpha 1-adrenergic agonist, tended to exert an inhibitory effect. Also, administration of phentolamine (an alpha-adrenergic blocker) before injection of insulin abolished the usual increase in plasma concentrations of CaBP, whereas propranolol (a beta-adrenergic blocker) enhanced the normal increase in plasma concentrations of CaBP in response to insulin-induced hypoglycaemia. Isoproterenol, a beta-adrenergic agonist, was without effect on plasma CaBP. Neither GH nor glucagon appear to be involved in the rise in plasma CaBP following insulin-induced hypoglycaemia. Although atropine abolished the effect of acute hypoglycaemia on plasma CaBP, carbamylcholine was without effect on plasma CaBP concentration. It is concluded that the increases in plasma CaBP induced by either ACTH or alpha 2-adrenergic stimulation may be interrelated since the administration of ACTH can lead to raised plasma concentrations of catecholamines.